IGH levels of nitrogen and potassium have been demonstrated in field studies to be necessary for satisfactory yields of high-quality burley tobacco, as measured by the value of leaf grades sold on the market. The.effect these fertilizer nutrients have on composition of leaf is not so well known and the relationship between quality and composition of burley tobacco has never been adequately studied.
H
IGH levels of nitrogen and potassium have been demonstrated in field studies to be necessary for satisfactory yields of high-quality burley tobacco, as measured by the value of leaf grades sold on the market. The.effect these fertilizer nutrients have on composition of leaf is not so well known and the relationship between quality and composition of burley tobacco has never been adequately studied.
There has been a great deal of interest in the influence of form of nitrogen on the chemical composition of plants. Vickery, et al. (is) 3 found that the form of nitrogen had a great effect on amount of organic acids, sugars, and various nitrogenous constituents in tobacco. Citric and malic acid, soluble carbohydrates, and nitrate nitrogen decreased as ammonium nitrogen was increased in the culture solutions. McEvoy (5), reporting on the influence of form of nitrogen on the inorganic composition of two varieties of burley tobacco, found that as nitrate nitrogen was increased over the ammonium form, growth and the content of potassium, magnesium, and calcium increased in the leaf and nitrogen and phosphorus decreased. Jacobson and Swanback (3) found that form of nitrogen affected the calcium content of tobacco tissue. Tiedjens and Robins (14) have shown that tomato and soybean plants assimilate ammonium nitrogen more efficiently at a pH of 7 or above, while nitrates were more efficiently assimilated at a pH from 4 to 5.
Vladmirov (17, 18) reported that chlorides and nitrates in culture solutions stimulated production of organic acids in Nicotiana rustica, while sulfates and ammonium nitrogen retarded their accumulation. Karraker (4) found that quality of leaf was adversely affected by excessive chlorides. Some investigations tend to show that heavy fertilization of burley tobacco with high nitrogen fertilizers causes high nicotine contents, but others are not so conclusive. Potassium fertilizers have not consistently affected nicotine content.
While these investigations and many more have a bearing on the relationship between fertilizer usage and composition of the crop, the whole problem needs further study to gain a greater knowledge of quality and relationship to the nutrition of burley tobacco. This paper deals with some phases of the problem in sand cultures and is an attempt to determine the influence of ammonium and nitrate nitrogen and chloride and sulfate of potassium with different magnesium levels on the growth and composition of bur-METHODS AND MATERIA
CULTURE OF PLANTS
Single seedlings with leaves ranging from in length and produced from a single pod burley tobacco were set out in 2-gallon jar sand on January 3, 1947. Jars were set up treated with nutrie'nt solutions containing a trate nitrogen, chloride or sulfate of potassi of these in the 17 combinations shown in Ta were added to the jars by a modification of method of Shive (12). Two liters of nutrie supplied to a set of three jars each day dur period. The nutrient solutions were made up of ammonium sulfate, sodium nitrate, calciu sium chloride, potassium sulfate, monocal magnesium and calcium sulfates, and sodium give concentrations of nutrients as shown concentrations of nutrients used were believed optimum range for best growth of tobacco solutions were maintained at a pH of 5.8 by furic acid or sodium hydroxide as needed. B and zinc were added to the solutions at the and ferrous sulfate was added each day at the iron. Plants were grown in the winter and w ficially for 2 hours morning and evening. Th March 24 by removing all leaves less than 12
After topping the larger plants in the nit 21 to 22 leaves were left per plant. These p vested within 2 to S days after topping. P culture solutions containing all the nitrogen i form were not topped because they did not At harvest the green plants were weighed, off from the stalks, and the midribs cut out o half of the leaves were analyzed immediately carotene, xanthophyll, and nicotine and the leaves and the stalks and midribs were drie oven at 70° C. The leaves of the larger pla nitrate series, were harvested in three lev bottom, middle, and top. This left about seve group, with occasionally eight in the top plant had 22 leaves.
ANALYTICAL METHODS
Within 2 hours after harvesting, green analyzed for chlorophyll, carotene, and xan methods of Griffith and Jeffrey (2). Dried lyzed for the mineral constituents and nicot methods in use in this laboratory. Sugars we the Shaffer and Somogyi (n) method and n ents and organic acids by the methods of Vic (7, 8, 9, JO, 16) . All results are expressed basis.
RESULTS

GROWTH OF PLANTS
Plants in the nitrate series produced as much dry material as the ammoniu they attained a height of 60 to 69 inche
